Objective: To describe dietary carbohydrate intakes and their food sources among 27 centres in 10 countries participating in the European Prospective Investigation into Cancer and Nutrition (EPIC) study. Methods: Between 1995 and 2000, 36 034 subjects, aged between 35-74 years, were administered a standardized, 24-h dietary recall using a computerized interview software programme (EPIC-SOFT). Intakes (g/day) of total carbohydrate, sugars, Correspondence: Dr AE Cust, Centre for Molecular, Environmental, Genetic and Analytic Epidemiology, Level 1, 723 Swanston Street, University of Melbourne, VIC 3010, Australia. E-mail: aecust@unimelb.edu.au Guarantor: AE Cust. Contributions: AEC carried out the statistical analysis, preparation of tables and figures, and wrote the paper, taking into account comments from all co-authors. NS was the overall coordinator of this project and of the EPIC nutritional databases (ENDB) project. MRS, MvB, JH, AO, CA, TP, EB, ES, MDC were members of the writing group and gave input on the statistical analysis, drafting of the manuscript and interpretation of results. The other EPIC authors were local EPIC collaborators involved in the collection of dietary and other data, and in the ENDB project. ER is the overall coordinator of the EPIC study. All co-authors provided comments and suggestions on the manuscript and approved the final version. starch and fibre were estimated using the standardized EPIC Nutrient Database (ENDB). Mean intakes were adjusted for age, total energy intake, height and weight, and were weighted by season and day of recall. Results: Adjusted mean total carbohydrate intakes were highest in Italy and in the UK health-conscious cohort, and were lowest in Spain, Greece and France. Total fibre intakes were highest in the UK health-conscious cohort and lowest in Sweden and the UK general population. Bread contributed the highest proportion of carbohydrates (mainly starches) in every centre. Fruit consumption contributed a greater proportion of total carbohydrates (mainly sugars) among women than among men, and in southern centres compared with northern centres. Bread, fruits and vegetables represented the largest sources of fibre, but food sources varied considerably between centres. In stratified analyses, carbohydrate intakes tended to be higher among subjects who were physically active, never-smokers or non-drinkers of alcohol. Conclusions: Dietary carbohydrate intakes and in particular their food sources varied considerably between these 10 European countries. Intakes also varied according to gender and lifestyle factors. These data will form the basis for future aetiological analyses of the role of dietary carbohydrates in influencing health and disease.
Introduction
Although dietary carbohydrates are an important source of energy, contributing between 40-70% of energy intake in most countries worldwide, their role in promoting health and disease is still relatively poorly understood (Mann et al., 2007) . Evidence to date suggests that the influence of carbohydrates on chronic disease may depend on the relative proportions and absolute amount of different types of carbohydrates (that is, sugars, starch and fibre), their rates of absorption and digestion and their biological effects (Smith, 1994; Holt et al., 1997; Augustin et al., 2002; Mann et al., 2007) . In particular, diets high in fibre may protect against type II diabetes (Meyer et al., 2000; Hu et al., 2001) , cardiovascular disease (Rimm et al., 1996) , colorectal cancer (Key and Spencer, 2007) and obesity (van Dam and Seidell, 2007) . In contrast, diets rich in sugars, rather than starch, have been shown to have adverse effects on health, including dental caries (Selwitz et al., 2007) , raised levels of triglycerides and insulin (Daly et al., 1997; Daly, 2003) , obesity (van Dam and Seidell, 2007) and possibly some cancers (Cust et al., 2007; Key and Spencer, 2007) .
Comparisons of carbohydrate intakes between countries are complicated by the wide variations in food sources of carbohydrates, as well as difficulties in standardizing measurement of dietary components because of differences in country-specific food composition tables . As a result, previous European epidemiological research on dietary carbohydrates has focused predominantly on consumption of carbohydrate-containing foods (Wirfalt et al., 2002) rather than nutrients, or on countryspecific rather than inter-country nutrient intakes.
The European Prospective Investigation into Cancer and Nutrition (EPIC) calibration substudy used a computerassisted 24-h dietary recall (24-HDR) method (EPIC-SOFT) to collect standardized dietary measurements from 36 994 participants in 10 European countries (Slimani et al., 2002b) . The recent development of the EPIC Nutrient Database (ENDB) has harmonized separate nutrient databases from 10 European countries, and allows a comparison of dietary carbohydrate intakes (including total sugars, starch and fibre) between countries and population subgroups, for example, according to body mass index (BMI) categories, after accounting for potential confounders (for example, total energy intake). The ENDB will assist in identifying important differences in carbohydrate intakes and profiles across Europe, and in clarifying associations and the underlying biological mechanisms between diet, cancer and other diseases.
In this descriptive paper, we examine (1) the distribution of intakes of different types of carbohydrates, including total carbohydrates, sugars, starch and fibre, among the 27 redefined EPIC centres and in different population subgroups; and (2) the relative contribution of various food groups to carbohydrate intake.
Materials and methods

Study population
The EPIC calibration study was nested within the EPIC prospective cohort, which was designed to investigate the associations between diet, lifestyle and cancer in 10 European countries: Denmark, France, Germany, Greece, Italy, Norway, Spain, Sweden, The Netherlands and the United Kingdom (Riboli et al., 2002; Slimani et al., 2002b) . EPIC participants were mostly recruited from the general population residing within defined geographical areas, with some exceptions: women members of a health insurance scheme for school employees (France); women attending breast cancer screening (Utrecht, The Netherlands); mainly blood donors (centres in Italy and Spain); and a cohort consisting predominantly of vegetarians ('health-conscious' cohort) in Oxford, UK (Riboli et al., 2002) . Of the 27 EPIC centres redefined for dietary analyses, 19 had both female and male participants, and 8 centres (in France, Norway, Utrecht and Naples) recruited only women. The calibration study was undertaken between 1995 and 2000 to improve the comparability of dietary data across centres, and to partially correct for dietary measurement error arising from centre-specific bias and random and systematic withinperson errors (Willett, 1998; Ferrari et al., 2004) . The EPIC calibration study sample consists of a random sample of 36 994 participants (approximately 8% of the entire EPIC cohort of 520 000 participants) stratified by centre, age and gender, who were administered a standardized, computerassisted 24-HDR.
A total of 36 034 subjects (13 025 men, 23 009 women) with 24-HDR data were included in this analysis, after exclusion of 960 subjects aged below 35 or above 74 years, because of few participants enrolled in these age categories. Approval for the study was obtained from the ethical review boards of the International Agency for Research on Cancer (Lyon, France) and from all local recruiting institutes. All participants provided written informed consent.
Measurements of diet and other lifestyle factors
The 24-HDR was administered in a face-to-face interview, except in Norway, where it was obtained by telephone interview (Brustad et al., 2003) . A highly standardized computerized interview programme (EPIC-SOFT) was developed specifically for the calibration study (Slimani et al., , 2000 . Previous publications outline in detail the rationale, methodology and population characteristics of the 24-HDR calibration study (Slimani et al., 2002b; Kaaks et al., 1994 Kaaks et al., , 1995 .
Intakes (g/day) of total carbohydrates, sugars, starch and dietary fibre (including resistant starch) were estimated from the 24-HDR using country-specific food composition tables and other calculation processes, which were standardized as far as possible across countries to allow comparable intake estimates and calibration at the nutrient level. The ENDB project outlines in detail the methods used to standardize the national nutrient databases across the 10 countries, including matching of EPIC foods to national databases, deriving nutrient values of unavailable foods and imputing missing values . Certain ENDB carbohydrate components were missing in the original national data sets (for example, Sweden), or had definitions differing from the reference ENDB definitions (for example, Denmark), which were corrected in the final national data sets evaluated . After evaluation and imputation of missing values, the overall completeness of all national data sets was above 98%.
The definitions of total carbohydrates, sugars, starch and dietary fibre, and the methods used to determine their values in each centre and standardize values across centres have also been described in detail . For some centres, missing data, or differences in the definitions and analytical methods used in the local nutrient databases across the 10 countries, led to the use of different calculation methods for values of total carbohydrates and their components. Briefly, total carbohydrates, excluding dietary fibre, were defined as the sum of analysed carbohydrate components, but in Denmark and to a lesser extent in Greece, missing carbohydrate values were calculated for the ENDB using the 'by difference' method . In Italy, UK, Greece and Spain, all carbohydrate components were converted to grams from monosaccharide equivalents. Total sugars consisted of mono-and disaccharides (saccharose, lactose and maltose), and excluded trisaccharides (except in Denmark) and higher oligosaccharides. They include 'added sugar' and 'free sugars'. Total starch included dextrins and glycogen. For foods of animal origin, except molluscs, starch was assigned zero value when missing. Dietary fibre was defined by the AOAC (Association of Official Agricultural Chemists) gravimetric method for Total Dietary Fibre (DeVries and Rader, 2005) , and includes soluble and insoluble forms (including lignin) of non-starch polysaccharides (NSP) and resistant starch. The AOAC method is the reference labelling method in Europe. For fruits and vegetables, but not for potatoes and other tubers, the AOAC and NSP (Englyst method) values were assumed to be comparable (the NSP method was mostly used in the UK and Greece). In the UK, Greece and Spain, fibre was assigned a zero value for foods of animal origin.
Data on other lifestyle factors, including education level, total physical activity and smoking history, considered in this analysis were collected at baseline through standardized questionnaires and clinical examinations, and have been described for the calibration sample elsewhere (Riboli et al., 2002; Haftenberger et al., 2002a, b; Slimani et al., 2002b) . Data on age, as well as on body weight and height, were selfreported by participants during the 24-HDR interview. The mean time interval between these baseline questionnaire measures and the 24-HDR interview varied by country, from 1 day to 3 years later (Slimani et al., 2002b) .
Statistical methods
Data are presented as mean intakes and standard errors (s.e.), stratified by study centre and gender, and ordered according to a geographical south-north gradient. Intakes of total carbohydrates, sugars, starch and fibre are presented according to carbohydrate-rich foods. The food classification used was adapted from the EPIC-SOFT food subgroups described in detail elsewhere (Slimani et al., 2000 (Slimani et al., , 2002a Wirfalt et al., 2002) . Food groups that contributed large amounts of carbohydrates (for example, cereals and cereal products) were further split into subgroups, whereas food (sub) groups that contributed very few carbohydrates were not presented (for example, sauces and condiments, and meat and fish products).
'Minimally adjusted' mean intakes were adjusted for age, and weighted by season and day of the week of recall using generalized linear models to control for different distributions of 24-HDR interviews across seasons and days of the week. We examined the independent effect of adjustment of several potential confounders-including height, weight, total energy intake, BMI, smoking status, highest education level and physical activity-on mean carbohydrate intakes, centre rankings and on the R 2 of the model as an estimation of the percentage variability of nutrient intakes that is explained by the potential confounder. In 'fully adjusted' models, we retained total energy intake because it had a strong influence on mean carbohydrate intakes, and we retained height and weight (except for stratified analyses according to BMI), as they were considered a priori to be potentially important predictors of carbohydrate intakes, in addition to weighting by season and day of the week. P-trends across the age categories were computed. We also performed stratified analyses of dietary carbohydrates according to BMI category (o25, 25-o30 and X30 kg/m 2 ), physical activity (inactive, moderately inactive, moderately active and active), alcohol intake (0, 40-10, 410-30 and 430 g/day), smoking status (never, former and current), education level (primary, secondary/technical college and university), season and day of the week. These stratification factors were selected a priori as carbohydrate intakes were thought to potentially differ in these subgroups. Presentation of carbohydrate intakes by diabetes status was not possible because of few (3.6%) participants with this selfreported condition. Analyses were performed using SAS (version 9.1, SAS Institute, Cary, NC).
Results
Minimally adjusted mean intakes of total carbohydrates, sugars, starch and fibre Centre-specific mean carbohydrate intakes, adjusted for age and weighted by season and day of the week of recall, and stratified by gender, centre and age, are presented in Table 1a . Among men, total carbohydrate intakes ranged from approximately 200 g/day in Greece to just over 300 g/ day in Italy. Among women, the lowest consumption of total carbohydrates was in Greece (154 g/day), whereas the highest was in the UK health-conscious cohort (237 g/day). Mean intakes of sugars, starch and fibre are displayed in Tables 1b-1d . Both men and women in Greece consumed relatively low amounts of total sugars and starch. The overall mean starch intakes were higher for men than for women (range 119-216 g/day for men and 82-132 g/day for women). High intakes of starch were found in Italy for men (192-216 g/day) and women (119-132 g/day), and also in Umeå among women (121 g/day). The lowest starch intakes among men were in Potsdam and Greece (119 g/day), and among women in Greece, Granada and Navarra (82-86 g/day). Total fibre intake among both men and women was markedly higher in the UK health-conscious group than in the UK general population and was the lowest in Sweden. Overall, there was relatively little variation in carbohydrate intake across age categories. The percentage of total dietary energy derived from total carbohydrates ranged from 35 to 50% in men and from 38 to 50% in women across EPIC centres (Supplementary information is available on the EPIC website (http://epic.iarc.fr)). The highest proportion of total energy from carbohydrates was in Italian centres (46-49%) and in the UK health-conscious population (50%). More details on main nutrient energy sources are provided in a separate paper .
Influence of potential confounders
The fully adjusted mean daily intakes of total carbohydrates, sugars, starch and fibre, adjusted for age, energy, weight and height, and weighted by day of 24-HDR and season, are presented in Figures 1a and b , and are additionally stratified by age in the Appendix (Tables A1a-A1d ). The highest mean intakes of total carbohydrates were in Italy for men and in the UK health-conscious group for women, and the lowest were in Spain and Greece for men and in non-Italian Mediterranean centres for women. Adjustment for total energy intake had the greatest influence on mean total carbohydrate intakes, with increases in Greece of 13.6% for men and 18.2% for women, and decreases of 11.9% among men in San Sebastian and 10.0% among women in Aarhus (data not shown). Adjustment for other factors, including height and weight, changed total carbohydrate intakes by less than 5%, although many of these factors showed statistically significant (Po0.05) associations with carbohydrate intake. To test any gender-specific effect on carbohydrate consumption, we tested the interaction between centre and gender after adjustment for other co-variables; the sexcentre variable was statistically significant (Po0.0001) but explained only about 1% of the total variability of carbohydrate intake. All results were similar for total sugars, total starch and fibre (data not shown).
Intakes of total carbohydrates, sugars, starch and fibre according to carbohydrate-rich food subgroups The means and proportions of total carbohydrates are presented for each of the carbohydrate-rich food subgroups, stratified by centre and gender, in Table 2a (men) and  Table 2b (women). Results for sugar, starch and fibre intakes are available on the EPIC website (http://epic.iarc.fr).
Total carbohydrates. A large proportion of the total carbohydrates consumed was derived from cereals and cereal products, with the highest values in Italy and Greece (around 50-60% among men and 45-50% among women). Bread contributed the highest proportion of carbohydrates in every centre: 14-37% among men and 13-30% among women. The highest proportion for women was observed in Denmark, and for men in Navarra and Greece. In Italy, a large proportion of total carbohydrates was derived from 'pasta, rice and other grain' (men 19-24%, women 14-19%), compared with less than 10% in all other centres. Other Dietary carbohydrates in the EPIC cohort AE Cust et al G r e e c e G r a n a d a M u r c i a N a v a r r a S a n S e b a s t i a n A s t u r i a s R a g u s a N a p l e s F l o r e n c e T u r i n V a r e s e F r a n c e ( s o u t h c o a s t )
F r a n c e ( s o u t h ) F r a n c e ( n o r t h -e a s t )
F r a n c e Dietary carbohydrates in the EPIC cohort AE Cust et al
S47
European Journal of Clinical Nutrition Dietary carbohydrates in the EPIC cohort AE Cust et al
S48
European Journal of Clinical Nutrition important food subgroups contributing to total carbohydrate intake were fruits, cakes, dairy products, potatoes and 'sugar, honey and jam'. Fruit consumption contributed to a higher proportion of total carbohydrates (mainly sugars not starches) in women than in men, and there was evidence of a north-south gradient, with the highest proportion in Spain and the lowest in Sweden and Norway. The proportion of total carbohydrates obtained from non-alcoholic beverages was highest in Germany and Norway (10-13%), particularly from fruit and vegetable juices, and also from carbonated drinks and diluted syrups in Norway (4-5%). Breakfast cereals represented less than 4% of total carbohydrates in all centres, except in the United Kingdom, where they contributed 6-9%.
Total starch. Bread was an important source of total starch, ranging from 21% in Umeå to 62% in Navarra among men, and from 21% in Umeå to 58% in Aarhus among women.
Crispbread was an important source of starch in Umeå (men 16%, women 14%), as was pasta in Italy (men 28-36%, women 22-32%). The contribution of potatoes to total starch varied from 4 to 5% in Italy for both genders, to a peak of 17% in Bilthoven for men and 16% in Asturias for women.
Total sugars. Fruits were a major source of total sugars, ranging from 12% in Umeå to 41% in Ragusa among men, and from 19% in Bilthoven, Sweden and Norway to 40% in Ragusa among women. Non-alcoholic beverages contributed about 20% of total sugars in Germany and Norway, and only about 5% in Greece, Spain and Southern Italy. Non-alcoholic beverages included fruit and vegetable juices, as well as soft drinks, and the contribution of these food sources to total sugars also varied considerably across countries; for example, in Copenhagen about 10% of total sugars was obtained from soft drinks and only about 5% from fruit and vegetable juices, whereas in Germany, about 15% of total sugars was obtained from fruit and vegetable juices and only about 5% from soft drinks. In northern centres, a high proportion of total sugars was also obtained from 'sugar and confectionery' (up to 29% in men in Bilthoven and 24% in women in Malmö), whereas the proportion was lowest for the UK health-conscious group (12% for men) and Murcia (13% for women).
Total fibre. Bread, fruits and vegetables represented the largest sources of fibre. The proportion of total fibre obtained from bread varied considerably across centres, from 16% among men in Umeå and 12% among women in Murcia to approximately 50% in Denmark for both men and women. The proportion of total fibre from fruit ranged from 12 to 34% in men and from 16 to 38% in women; the highest proportions were in Spain, France and Italy (especially Ragusa), and the lowest proportion was in the UK general population. Although vegetable intakes generally contributed less than 5% of total carbohydrates in men and women (except in Murcia and Greece), they contributed a relatively large proportion of total dietary fibre, especially in southern centres (up to 24% in men and 36% in women). Spain and Greece obtained a relatively high proportion of fibre from legumes, ranging from 9 to 19% in men and from 6 to 15% in women, compared with 0 to 6% for other centres.
Stratified analyses
Results are presented for total carbohydrate intakes for men and women, stratified by BMI, physical activity and smoking status (Tables 3a-3c , respectively), after adjustment for age, energy, weight and height, and weighted for day of the week and season, as appropriate. In some centres (for example, Bilthoven), total carbohydrate intakes decreased with increasing BMI, but for most centres, there was little variation in carbohydrate intakes across BMI categories (Table 3a) . There was a statistically significant trend towards higher carbohydrate intakes with increasing physical activity levels for men in Potsdam, Bilthoven and Copenhagen, and for women in Florence, Bilthoven and Aarhus (Table 3b) . For several centres, we observed a lower carbohydrate consumption among current cigarette smokers compared with neversmokers for both men and women (Table 3c ). In many centres, there was a statistically significant trend towards decreasing carbohydrate consumption with increasing alcohol intake. Carbohydrate intakes did not vary substantially with level of education. Stratified results for sugars, starch and fibre intakes are presented on the EPIC website (http:// epic.iarc.fr).
There was a greater variation between centres in mean carbohydrate intakes on weekends (Friday-Sunday) than on weekdays (Monday-Thursday) for total carbohydrates (data not shown for sugars, starch and fibre). There was a statistically significant trend of decreasing total carbohydrate intakes between Monday and Sunday for men in Spain and Germany, and for women in Denmark, Norway, Greece and the Netherlands. This trend was particularly marked for fibre intake, which was significantly lower on weekends for most centres, except for the UK health-conscious group, which had peak fibre intake on weekends.
Overall, there was relatively little seasonal variation of total carbohydrate intakes (data not shown for sugars, starch and fibre). From spring through to winter, total carbohydrate intakes significantly increased for women in Italy, but decreased for women in the UK health-conscious population.
Discussion
Comparable and detailed information on the foods contributing to dietary carbohydrate intakes across countries and populations is useful for guiding diet-related public health actions in the European Union, and for conducting and interpreting results of large multicentre nutritional studies. Some of the major obstacles for collecting and standardizing dietary assessments across different study populations and geographical regions, both at the food and nutrient level, include differences in the types of food available and in the methods of calculating food composition by means of country-specific nutrient databases. Using data from the ENDB, we minimized these obstacles by using standardized data collection methods and nutrient calculations. Thus, we have been able to describe and compare dietary carbohydrate component consumption across 10 European countries.
We observed a wide range of intakes and food sources of total carbohydrates, starch, sugars and fibre between centres. There was also evidence of different regional patterns, particularly between southern and northern centres. Given the cultural divergence and inherent regional differences between centres, it was expected that the predominant carbohydrate food sources would differ considerably. Adjusted for age and total energy intake, and weighted by season and day of recall. Data are not reported if the number of subjects per stratum is less than 20.
Although bread was the primary source of dietary carbohydrates in all centres, we observed large variations in the proportion of starch, sugar and fibre derived from these products, possibly related to a high inter-regional variability in bread types, ingredients and manufacturing techniques. The proportion of total energy intake from dietary carbohydrates ranged from 35 to 50%, which is generally lower than the population nutrient intake goal of 50-75% recommended by the Food and Agriculture Organization and World Health Organization (Mann et al., 2007) . Dietary guidelines also consistently emphasize the importance of consuming a high proportion of fibre-rich fruits, vegetables and whole grains, while limiting 'free sugars' (added sugars, plus sugars naturally present in honey, fruit juices and syrups) to less than 10% of total energy intake, as they may promote positive energy balance and weight gain without adding any micronutrients to the diet (Mazlan et al., 2006; Mann et al., 2007) . The definition of (total) 'sugars' in the ENDB differs from the 'free sugars' definition, because it also includes lactose from dairy products. In spite of these recommendations, many countries are shifting towards higher energy-dense diets with more added sugars and reduced intakes of starchy foods, dietary fibre, fruits and vegetables (Stephen et al., 1995; Nishida and Martinez Adjusted for height, weight, age and total energy intake, and weighted by season and day of recall. Data are not reported if the number of subjects per stratum is less than 20. Umeå and Norway are not included, as they did not have comparable physical activity data.
Nocito, 2007). This shift may be more prominent among younger generations and children, in contrast to the middleaged and older participants recruited to the EPIC study (Marti-Henneberg et al., 1999) . We observed different carbohydrate intakes according to various lifestyle and personal factors, with a generally higher mean intake among physically active participants, among never-smokers, non-drinkers of alcohol and, to a lesser extent, among people with a BMI below 25 kg/m 2 . These findings did not differ greatly by region and are consistent with other cross-sectional studies (Dreon et al., 1988; Saris, 1989 Saris, , 2003 Troisi et al., 1991) . Adjustment for total energy and anthropometric factors allowed us to explore whether differences in total carbohydrate intakes between groups were partly due to differences in total energy intake or in body size characteristics. Adjustment for total energy intake also helps to control for measurement errors in nutrient intake (Willett, 1998;  Spiegelman, 2004) , which might be more likely to occur in certain subgroups. For example, underestimation of energy intake is more common in overweight subjects and in certain EPIC centres (for example, Greece), whereas the San Sebastian centre had higher energy intakes, and thus the effect of energy adjustment on carbohydrate intakes differed for these centres Slimani and Valsta, 2002c; Slimani et al., 2003) . However, it is not known whether carbohydrate intakes are underreported to the same extent as total energy or other macronutrients, which could lead to selective (not neutral) reporting errors of certain nutrients (Lissner, 2002) . This is the largest study to date comparing carbohydrate intakes across several European countries. However, these findings may not be fully representative of the general population of each region, because not all EPIC populations were population based, and because of possible selective participation in those centres that were population based. When comparing our data with those of previous national surveys, total carbohydrate intakes as a proportion of dietary energy were similar in France (Volatier and Verger, 1999) , Italy (Turrini et al., 1999) and Umeå (Becker, 1999) , but were slightly lower in the EPIC UK general population (Henderson et al., 2003) , in Danish EPIC centres (Haraldsdottir, 1999) and in the Malmö EPIC centre (Becker, 1999) . In Norway, the intake of dietary fibre was 21 g/day in a 1993-94 national survey compared with 19 g/day in EPIC (Johansson et al., 1997) . In Spain, the proportion of dietary energy from carbohydrates was slightly lower in EPIC participants than in nationally representative data (Moreno et al., 2002) , perhaps reflecting a continuation of the decline in carbohydrate consumption observed in Spain between 1964 and 1991 (Moreno et al., 2002) . Differences between EPIC and national data may also be due to different calculations of carbohydrate components (for example, in the Danish national surveys), sampling methods, type of dietary measurement, the age range of participants in these national surveys compared with EPIC and dietary changes over time.
Although dietary assessments were highly standardized, and nutrient intakes were calculated using harmonized nutrient databases, there were some small differences in the calculation of different carbohydrate components, which may have contributed to some variation in results. In addition, although we had data for several potential confounding factors, we were unable to examine or control for all factors that might influence dietary intake, such as socioeconomic status or factors inherent to the region or culture. Measurement error in reported carbohydrate intakes or other factors, for example, possible under-reporting of weight, may also have influenced results. Another limitation was that specific information regarding different types of dietary fibre, such as soluble and insoluble fibres, was not available, and thus only total fibre could be reported. These subtypes of fibre may have important differential effects on health and disease, although public health messages regarding total fibre intake may be more effective in informing the general public. Similarly, we could not separately determine the intake of wholegrain carbohydrates across all centres, although we were able to examine the food sources of fibres and other types of carbohydrates.
In this study, we measured diet simultaneously across 10 European countries, allowing comparison of carbohydrate intakes at a time of continual transition of dietary habits worldwide (Stephen et al., 1995) . Dietary carbohydrate intakes and, in particular, their food sources varied considerably between these 10 European countries. Intakes also varied according to gender and lifestyle factors. These data will form the basis for future aetiological analyses of the roles of different types of dietary carbohydrates in influencing health and disease.
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